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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To reduce the plan dimensions of a TFT base board for 
use in an active matrix type liquid crystal display device. 
CONSTITUTION: An active matrix type liquid crystal display device is 
composed of a TFT base board 1 having a plurality of picture element 
electrodes 6 in matrix arrangement and a plurality of switching 
elements 4 for actuating individual picture element electrodes 6, a 
counter-board 2 having a counter-electrode 8 and positioned 
confronting the TFT base board 1, and a liquid crystal layer 3 pinched 
by these two boards. The TFT base board 1 has a smaller area than 
the counter-board 2, and a terminal electrode 10 for external 
connection is formed on the counter-board 2. Electrical continuity of 
this terminal electrode 10 to the base board 1 side is generated by 
any appropriate means, for example through electroconductive 
particles 12 dispersed in a seal member 11. 
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A. Relevance of the Above- identified Document 

This document has relevance to claims 1, 3, 4 of 
the present application. 

B . Translation of the Relevant Passages of the Document 

[CLAIMS] 
[CLAIM 2] 

The liquid crystal display device set forth in 
claim 1, wherein: 

The active matrix substrate and the counter 
substrate are bonded by a conductive seal material 
formed in the periphery of these substrates . 
[0002] 

[PRIOR ART] 

Generally, an active matrix type liquid crystal 
display device includes : 

an active matrix substrate having a plurality of 
pixel electrodes aligned in a matrix manner, and a 
plurality of switching elements which respectively 
operate each of the pixel electrodes; 

a counter substrate having a counter electrode and 
is disposed to be opposite to the active matrix 
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substrate; and 

a liquid crystal layer caught between those 
substrates . 

Firstly, in order to simplify an understanding of 
the present invention. Figure 6 shows a general 
structure of an active matrix substrate as the 
background of the present invention. On an upper 
surface of a substrate 101 made of an insulating 
material such as a quartz, pixel electrodes 102 are 
aligned in a matrix manner. Switching elements 103 are 
respectively connected to the pixel electrodes 102. 
The substrate 101 is also called a TFT substrate 
because the switching element 103 is made up of an 
insulated gate field effect transistor (TFT) which is 
formed on, for example, a thin semiconductor film. 
Further, a peripheral circuit 104 made up of a TFT, 
etc. is provided on the substrate 101. The peripheral 
circuit 104 includes a signal circuit 105 or a scanning 
circuit 106, for example. Further, a terminal 

electrode 107 for connecting the peripheral circuit 104 
to an external circuit is provided in the periphery of 
the substrate 101. Scanning lines G are respectively 
provided on each of the lines horizontally aligned of 
the switching elements 103 . The scanning lines G are 
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connected to gate electrodes of the TFT included in the 
switching element 103, and select a pixel in a line 
sequential manner. The scanning lines G are 

respectively connected to the scanning circuit 106. 
Meanwhile, signal lines S are provided on each of the 
lines vertically aligned. The signal lines are 

connected to source electrodes of the TFTs included in 
the switching elements 103. Further, drain electrodes 
of the TFTs are connected to the corresponding pixel 
electrodes 102. An image signal is sent from the 
signal circuit 105 to the selected pixels via a signal 
electrode S so as to display an image. 
[0009] 

[EMBODIMENT] 

The TFT substrate 1 and the counter substrate 2 
are joined by matching their outer dimensions through 
the seal member 11. The seal member 11 is provided to 
at least one of the substrates by a screen printing or 
the like. The seal member 11 is made up of mixed paste 
of a polymeric adhesive and conductive particles 12. 
The conductive particles 12 are made up of plastic 
beads plated with gold, for example. 

As it is clearly shown in the figure, the 
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conductive particles 12 are provided between the wiring 
electrode 7 and the terminal electrode 10 to ensure 
electrical conduction for those. The conductive 

particles 12 are distributed on a plane in the seal 
member 11, and does not ensure conductivity in a 
horizontal direction. Namely, there will be no shorts 
among the patterned wire electrodes or among the 
patterned terminal electrodes. As described, a seal 
member 11 used for the present invention has 
conductivity only in a thickness direction. 





J* 
V 






» 


f » 




£1 






3 








4X1 


pr 




SD 


•3 










QS 






Jl 

(H 


rr 
f * 




fn 


nl 

3 






Ml 


s» 




a> 

<f 




r\ ?*< 


3B 

isl 










H 




is! 






Ni 


Ml 








1"!* 


SSI 

08 




Mi 












\ 


0 


op 




>*. 








r7 










^ 1 

\j 1 


c? 


SS 
XlR 






? 






TO 










«- V 


>>] 


■9? 




It 




Wi 


-i. 
^- 




Si 


-J 


S' 








Bi 


J* 


•3. 










it 






SI 










"HI 


fT 




>t 
f r 




W 




















3 


)3 




S 






tit 






m 








3f 


M 










1 < 




ga 

iV 










In* 






Si 






o> 
H> 


a 


SI 


at 


0* 


ff 


•* 

(p* 


« 






•4 






SB 

» 


t ( 




^1 

*T 






as 
Mb 


C7 






{ft 










0 


0* 




fid 




>• 












*•> 




'2 


(r 


"•1 


oR 














(♦^ 






(V 


*^ 




3ir 






"S 


cr 








sk 






AM 


£i 












m 






















is 


nn 


S3 




h$ 










% 








^ 


3 


























rr 








m 


<- 


IF 












1^ 














»t 




** 

«- 






m 


a 


0* 


B 




to 




9 




m 


(> 










a 


n 





5 » 



3XU 10 HTM 




1 S 



i 



S S ft S I 1 

Itt 3 R ^ »>' 

J i 1" 

OB 0 




m 

i 



I TTTT 

^ ^ M na M I 

z a: 9< X X ' 



o 

SI ^ 



^ > 

i 

n 



B 



s 



S ^ 5 
s « 

w CJ1 a 

- - 1 

09 o 

^ CD 

S O 
m 







-r 


V 


CO 


0 


0 


0 




f » 


?^ 


rr 


4J 


V 


0* 


F 


n rr 5 






3 






s a 






0 


3 






cn 


JV 
















911 r 0* 


at it 










< 41 










3 








rJc 


m 




0 






01 




fr r 


rr 


3 








i 






m 










o> 






CO 




M 




M » 


' H 




11 




3 0 










rr 










n 




m 






^ 


55 


HI ^ 4 


a ^ 








2 


m V 




m m 








m 


Is} 




-J 


0 






0 




n 




a* SI 






M 




i& ? 










f 1 








•«J 




-r 




Co 


iS 






at ^ 


0* 


fSt 


F 




n >j 






V 






r7 






H 




vjt 








i 


3 » 


3 H 








1 




a 










SI 


0 








V 






0 


r 


i ^ £ 


rr A 






01 




at ^ 


n 


V 




V 




f& 




Is} 






V". 






re 


r> 


i ^ 3 


% -r 


Si 


^ 




n 


ft*- s* 


m 


0 or 






P 


4 




SI 












fi 


K 


^ ^ 




A. 




^ 




? V 








% 


r\ 










DM 






? 


:2t 




:£ ^ i 


at 




4 


r; 










0 




<- 


^ 




0 




at 




m 




?^ 




^3- >J 


7r >i 




0* 








A 






5; 


0* 


3 








re- 




» 




r 




v3> » IJJ 






d» 


;s2 


St 




V 


11 9e 










0* 


n 




ef^ 




l-r 


0* 






at ^ 


s at 




3 


r 




0 ^ 


M 




ft 


:f 


>4 








0* 






rr 


0 


11 


0 


3 n 


BQ rr 




;s 






XI 0 




- q^- 


^ 




-V 




fiir 












f* 




to 


|t 1 4 


B :^ 




SI 






H to 






















^ 




3 


fi 




ai S5 0* 


rr s 




B 


» 




^ 




0 rr 


0* 


d» 






rr 




m 




0* 






S 




- 3 fi# 


^ H 




3 


a 




H S 




n H 






V 


0 








<* 


#3- 










0 rr 




rr 


>4 


3 






? 


m ^ 












m 




0* 


0* 




sc 


3 




- m ' 








H 








» e 


-3 








&j 








0 




Si 


>4 


;j 


3 IK « 


& 










r 0* 


«- 


flit as 


3 








g] 


1} 








1 


V 






m 3k 


tik r> 




Si 






A -3 






>^ 








9 








3 










SI S iS^ 


? 24 




V 


S 




V 


e 




1 


















! 








rr ej 9: 




s 




rr 






»l 












S» 




H 




•4 






m 


s. 


© H 








£3 






at 






n 


i 


0 






-»1 














-5- UK H 


s 






1! 




? ® 


3 




vr 




m 


0 


0* 




-3 




« 










3 m ^ 






1 


83 


r 5t 


f> «v 


» 




EE 




«^ 


0 


<- 




04 






0 


✓\ 






H 3 H 


' I* 




J* 


J* 




S Si 






r 






cn 




S^ 


m 




« 


H 


9? 


>i" 














- » 


B CT 


SI 


SI n 










i 


0* 


© 


0 








m 


EE 


H * at 


-* r 




5£ 


1 




H r> 


h- 


' 












c 






r 


H 




<• 


r 


»4 >f 3 


r: H 


1 


9 


r 


B» to 


5 • 




H 






0* 






r* 






<- 






fr 




at w 










)5f C 


rr )<3 




ffr *^ 










r 


3 








H 








K ^ 85 






at 






it ' 




i£ H 




H 






(> 


sa 






(* 










' r 5: 


' 








« 31 






^ m 


*V 




3 






a 








at 




5 




& i?- H 


)^ ^ 


r\ 


0 




^ tt» 


IN ^ 




m m 










a> 




94 




n 


3 


m 


3 






a at 




GO 






at s» 




ar ^ 






2 




n 


F 


r 




<^ 




at 






3 r> 


n u 




? 


3 


fi ^ 


s 


e 












IS 




H 






M 




H 




S d> 




1 






r c- 








(III 


3 






m 




<- 






4 








« SJ- ' 


s 








' r\ 






e 


3 








n 




f> 








(1^ 


o- 


3 


5t VP se 




A. 








& ^ 






fr 




r 








fr 










in 


fit* 


- «j- & 






tt« 


at 


A 










a* 


(> 






in 










3 


3 




0 » u 


' » 






u 








Si 




12: 








Siif 








f» 








fr 0 >4 


3 




3 


>J 


Si 4fc 






r- A 




a 


)^ 






rli 




3 




«>* 


m 






a f> ^ 








-r 


V 4i 






' ^; 






3 














s 








S " 3 




s 


m 


C^ 




@3 ^ 




t* ^ 


3 


«?■ 


s 








& 












** 


n I s* 


1? 


r 


n 


J? 


^ ait 






3 -r 


cm 










rj 














at 


' » s 


- r 




:a 








fr 


it w 


3 




3 










fr 










3 


0 n H 


0 » 




sh 


3 








5 ^ 




» 








!^ 




r 




✓ s 








H ' ■ 


-J r 




ipI 


m 













at ^ 


^ cr 0 rr DW r 


44 


-5- 






' m 




a a 


f r SB 


^ H 3 at 3 
r ' a or K 




3 


a « 


0* 


V S3 » o s 


» n 






a 




• a cr 


^ 1 k 


0 3 


3 


Si 


r> s n ' s 


4 




a 




« T 3 


- % 






« r S5 58 r< >ir 


d« 






6y c 


3 ^ ^ 




31 f\ 


at 


W ' M ^ 3 SI 




it 


- 3 




1 a fi 




% S 


3 


« r* v> flv it A 








0* H 


» (t 1J> 




^11 0 


19 3 


}» 3 SI a 


SJ 


m 


71 5 


;^ ' 


» ja 




an ^ 




rr it f> 8tt -4 














a 0- 




4 a H » at ^ 








5® ^ 


n ' ^ 




^ ^ 


0* W ^ B d 


A 


4 


rr 


% s> 


fi H » 

s < s 




;j 


3 s» 


» S -r a 3 


~r 


0* 


n 


fi 






tik ^ 


Bl K >= rr » >4 




^ 


:s 


il H 








? v4 


» n ^ S » 




3 


r 


Sj < 


? n: ' 








^Jl ^ >J it v:r g 




iff 


f> 


SI 


0* SI ^ 




« 




» 9 w 4 SI rr 






S 




» 4 t 






21 


a « a^ 0* ^ it 
S i« » v; 9 


t 


a 


a 


3 >ir 


8B ^ c 




« l» 


rr 


3 


B 




» V. H- 




% 






>4 


d 




en vH ^ 




rr 






it 


A 


a 




]ft 3 U 




4 


4 at 


il it 911 >= 


9 


v4 


a 


r Ni 


a r; V 




0* 


0* rr 


S4 s » >^ 




Si 


a 


S 3 








v it 


n »t a >J r> 




V 


fit 




S 1 t< 








fitaR /4 »it 






rr 




4 M I 






^ » S 9 




a 


B 





r ^ 




a 8w V ^ 


5 ftV 




» 


r? CO 


a H 




0 fif a 




»( 




0 ^ at i{> 0 


J* 










cn iS 
9" f?- K 




at 




0 


ro 3 f;t 1^ 


? 'S 




<- ^ 




3 a 


0 








0 






^ a 


0* 0 


fin » 






J> » it 






3 38 




-1 » ^ it 




n a 


* 00 


a 3 






a a ^ 










» 5t» 9 






3 S 


s 


a :^ 




a n 4 






3t r 




0 H <? lit 


a 


- 




0 a 




13 


9 it 




is\ 


3 H 




ro Ti -a at 


B 44 


H 0 


r I 






-J 


oft r a 




)» 


a \> 




H a - 


r a 






4 ^ 

» SI 


F 


«2: M 31 




41 


a rr 




41 X 4 0 




^ ' 


§ ^ 


» r 




3» ? a 




3 


Sr 4 




K> at » 00 






rr 


S 






' fit 




3* 






a rr rt^ n 


i 0 






it 






0^ a - 










rr ?c ^ 






H 0 




H ^ 


rr 


»JS 0 




» 










fi Si 






to 




a» d to- 






*^ 




9H M fr H 


3 U 


3 V 


H i» 


r a 


at «c 


4 


r« a rr 




8S 






1^ -r <r S. 


^ at 


m ^ 


to r 


0* (W 


^ >i 


H 


«v M as 




D(« 


a « 




ftt H 4J 
H !: T SI 


rr - 


44 a 


at H 


" ? 


0 >4 


-«J 


01 IV « 




2: 






' 0 


a 44 


- w 






-3 


if ^ flir 




rr 






^ 2 ?> ffi 




iS - 




it 


rr A 


to 


0. r 


S 


V 


S ' 




0* M- ' — 


3 




^ rr 


3 <y 


it >4 


at 








4 @ 




- ' ^^ 0 


H a 


0 CO 


3 5 


m ' 


9 3 




3 7 




u 


0* -a 




2 ifr -J 


-J £j 


-0 ' 


»f ^ 


at a 


to 


0 


<>» 


s 


V 






' 3 


-3 ^ 




§ 2> 


- a 


at IB 




.E •' 


3 




-J 




s; it 


« n 
at S6 




rr 




- as 


'2 






3 


IB 




» 9 






- 3 


0 


a 


- S5 





Wi w *^; 

B a *o 

^ i$ m 

« H & * 
« % « 

e Q 
a «j 

a 4* s « 

O ^ Vt> 0 

5 ^ 

*P -i K 4S 

A ii n 2i 

umm 



o o o o < 



'III) 

ILL ( 


1 / ; 






V 


> 




CM O 

is: w 
T 

o V 

r 



o -H r< 
- 1 



^ f< 



e I m 

A A G 

1 o 

K» CM 

K 

5S S S 

i< S *! 

S :j « 

^ 5 » 

m 

^^ 



^ 1 
I * 



*Q i$ ^ 



« - 

E- o 

23 -J 

^ 1 

G 9 

K ^! 

1 «3 

« ft 

K> B 

G 

0 S 
* G 

K AJ 

1 o* 

^ }^ 
^ ** 

^ -g 
4v 35: 



» '« CM 

U li ^h 

m S € 
-e? G 
^ Aj 

0 S!? 

^ iS Kl 

-6 » ^ 

S !+• W 

« » 0 

ij 

^y 

9( IS! « 

^ «tf » 

1 s 

G 25 If? 

H CM If 

Aj o 

S 4i? 

I ^ H 



sa X 

M . 

u HZ 
s & 

e m 
G » 

- G 

- < 

^ m 
I »- 



m _ 



U IF 



u 

23 S 

^? 

4S iH 

la 23 



0 



22 «? SI U 

^4- « e 



23 



I 



1 K> 
to Si 



J e 

K tfK 

U tS V 

G -> 

© <^ 

« K> » 

G ^; CO 

« »j ^ 

lg i« 

I ss 

G W S 3 

o J e -t_ 

a S A 

IS! o =^ 

» U K> 

1^ S -l* IS 

IP if; "^J 

o o sg , 

-w ig a 

H ® » 

^ « H i> 



$0 4^ U) 
9i CM IS 

a - ig 
a e 

g Si H 

e -) 
» » 4^ 

Aj 4y 
4; o AJ 

■ni r- 
$ !9! IS! 
^ » - 

^» 5? ^ 

CO 22 AJ 

- - 
«> - 
^ ss 25 



9 ci 



« r <Bi li 



IS «f 

I* ^^ 0 

G S »<? 

W 2: 

_ !i S 

» ^ <M 

i? 1r 

& IS »(| 

^ s 

r G ??: 

-^ri CM -♦y 

* 19 

Q IS 

^ 1: S 

- 55: « 
, G 
o JS o 

5 



5$ H ^ 
^ :H a/ p 

B G 

^) ^ 

89 rQ 93 

^ ^ ?i 

11^ , H o 
m U C 

C8 Si ^ iS! 

% ^9 S3 9tf 

1- & an 1^ 

\^ ^ U ^ 
U S « G 

- ^ 5S ^ 

s * 2g a 

23 S i fit 

SI K> r^ 
^ ;S a 

CM W <g 

- ^ i$ , 

o ft « li 

o « H <fe 

^ *i fc. sa 



4« «f 

IS H 
Ipp ^ 

m A 
, G 

23 £3 

w «: 
-J 

Li «I 

o \^ 

If « o 
Pf » K> 

» SB * 
G ^ P 
»j 23 « 

- as 

to tQ 4^ 



G ^« ^ -J 
^ e 2E :i 
G 1^ G 



, St 



^ o 
ii« « 

08 G W 

S H to -) 

}§ ^« 32 

* g P 

^ g ^ 

S d M 

? S3 AJ £ 

« I S ^ 

14 ^? « G 

23 e S I 
o K IS 

S S9i )1? 23 

^ +»> U H 

" 11? - 

- S 0 
05-^ 



^ as o a 



5^ 

SS AJ 
=3 CM 

G K 

^ to 
i« 

:?: c 

23 '♦^ 

•J >^ 

i 9! 

rO 9 

y 0 



4 Si 

w :;. 

a » w 

— ^ 

5 CM ^ 

^ is 

i 83 

W =^ ^ 

H I « 

0 .,\ «gi 
^ G 3S 

L! M If 

CM o 

IS -c? ^? 

£ Bt; IS 

^ n- 

1 E ^ 

A G O 

23 -aj 

- o W 

E- H 



K G 

I »J 

^ o 

« K> 

23 ^ 

8 C 

G « 

- Si 

CM CM 

35 CM 

@ ^ 

I I 

A t 



A S 



<C c^ 
G 



4 



» - K <^ 

aisi I >r 

a » rr ^ 

<^ m u 

» 1 

G 

(O )S! 
U 2- S « 

SS P 
!^ !J » 

kfi CM ^ 

H ffl S 

tti :i lo 

H € § 4« 

. K S S! 
22 , » » 

CM AJ 4^ a 
W A iJ » 



0 

S S{ 

Ea » 

G 

n H 

IS -> 
H 

23 ^ 

IS I 

S A 

If; £ 

G » 

S P K? 



3gi 1r H 
g IS Eu 
H 

pf G »o 

^ «B ^0 
Si H a 

g Ct. o 

)a E- 5 
«fl 

E- i3 Si 



J2 



H 
G 

M G - 
W o to 

. « rO « 

I* p 

W -r 

s 9 

3t Si *i 



K If 19 K 

n IP «fl n 

G Si. . G 
o S ($:: sa 

^ o G «8 
« Si ») s 
- S o 35: 

^ ^ tO AJ 

« ^ 

. E- P -iJ 

t'. ;t 

rO E- , 

V , 2^ Si 
a 4C S3 K> 

fip 1 li V 

Si , -H -K 
« K> 19 ^ 

a « >« Si 

o p e ffi 

G la 23 }S 
S! 1^ 
i« » G 



3 39 
23 @ »l) 
Si ffi 13 

tti m 23 

J» 

vtj se 

« se 
>j +> ^ 

^ i G 

K U Al 

n -H ig 

G ^ 99 

i4 idil pf 

^ ^ 

89 ti. ^1 

H ^: 

ffl^ H 2: 
09 t<! SS 

f9 e -H 

^ to la 

13 ^ ^ 

23 P S 
Si 3? 



A 

m H 

G E 

m , 

^ 23 



23 
tO-S! 
■t» o 
g5 G o 

as -H o 
4W *a - 



^ s 

V 5S S c^ 



^ G 39 

l!^ W «8 

^ K S 

S 23 

^y a b 

-> » « 

N U «8 

^ a © E- 

I K» &u 

H 11? t> E- 

u «K 1)^ iy 



tO 
3 +^ 



1^ r< 



5: 2£ a: @ 



- 3» 



35: ^ ^ 

G -C? 



S 19 

tr> fO 
Si -c* 

" Si 
a: 23 

a , 

G 

IS ^; 
^1 ^ 



a « 
» ^ 

^ » ^ 

« - Si 

» CO iO 

-J S2 

IT . m 

^ 23 r3 

tO U S 
^ 

is -r 

Si it pf 

» ii( 

A ^ ^ 



o 

23 -> 

rf Si 
o 



n 



p V 



:5 s 



^ 

K 
G 

a 3: 

S! 
W G 

4 



1}? Li K» 

^ 

o Jg H 

S (ii _3 

. Fa ji? 

23 S 22 

Sg , Si 

a t> 

iS^ S! 

m . 

K? » 

g « !U 

P <i 

9 3S < 

G S •«/ 

i« AJ ^ 

»( K A 

G 11 

^ ffi ^ 

e G 



!a !B ^ 

tiS fQ f 

■Jg 

35: Li, 

, Si -H 

23 - 

Li o 

e i« 

la - H 
•s: 

G » t- 

CM IS , 

i9 » o 

^ ^ 

s 15: p 



us ^ AJ c 

as -^j 00 

iS! 2: 



B ^ ^ 



m if 
a =^ 

tO A 



f 3 



J ^ s 

3^ 



I ^ o 



Li to 



tO ^ 



o Sj 



»o 1 IS G J ^ 00 



- tO 

}S 31 
» ^ 

Lf ^ S . 
o 3 

» :2 :j ;e 
i« ^ i$ ft 

a 5 L! G 
G 2i If* c^i 

^ « 3S a 
a ^' a an 
4 13 @ 

C ^0 <i 3^ 



^ 23 

-tv o 

A 19 

It ^ 

X ^ 

G G 

a ?o 



G SI 

a ti* 

23 G 
» 23 S 
^ i& Li W 



^^ ^ u 

. A a 

to ll 

* * J? 

P X Q 

1S G - 

^ t- 3? 

L! ifi! - 

S S d 

s a =r 

AJ 3! 

^ 23 » 

A G 



Ml 
03 

^ o 



a ^ 

Si 
s o 
G 



A 

G 11 

iS! X 
» S 

3^ - 



a 



4:: 

U ^0 

-r^ » « 




^1 



8 • • 




IS 
u 



L- a ■ w I* 



^73 



CJ 



CJ 

3 



Q 



□ 



[J CP 



s 2 



8 8 S s 



s 



